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Summary

OCOM Corporation ("OCOM"), a provider of pri

vate-line telecommunications services and a currently

licensed microwave operator in the 2 GHz band, strongly

supports the goal of making spectrum available for the

use of emerging technologies. OCOM may, in fact, eventu

ally apply for such licenses. In allocating such spec

trum, however, the Commission should not facilitate the

degradation of existing common carrier and private micro

wave service by reallocating the 2 GHz frequencies with

out fully considering other alternatives or the ramifica

tions for incumbent 2 GHz licensees and the proposed new

2 GHz licensees.

For example, the current 2 GHz reallocation

proposal would force incumbent 2 GHz licensees to move

their operations to higher frequencies, including fre

quencies above 10 GHz. OCOM's experience demonstrates

that microwave service can be severely hampered by ser

vice outages associated with rain attenuation at frequen

cies above 8 GHz. Even with costly reengineering rain

attenuation cannot be fully eliminated. Similarly, other

microwave frequencies pose coordination and availability

problems and have not been allocated for the narrow-band

communications found at 2 GHz. Other types of transmis-
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sion media, such as fiber, are far too costly to imple

ment, too inefficient for such purposes, and more diffi

cult and costly to maintain.

Accordingly, the Commission should examine the

possibility of using underutilized government spectrum,

which is currently under discussion in Congress and with

in the Bush Administration, and should not lightly dis

miss such an alternative. The Commission should also

consider allocating to new technologies the available

frequencies to which it is now proposing to have incum

bent 2 GHz users move. Finally, recent studies indicate

that continued long-term sharing of the 2 GHz frequencies

between existing licensees and new technology licensees

may be possible.

If the Commission ultimately determines to

reallocate existing microwave spectrum, it should adopt

rules and procedures to protect the interests of incum

bent licensees and the integrity of their services.

Thus, the Commission should ensure that good faith nego

tiations are conducted for compensation of existing li

censees' relocation costs. Current 2 GHz licensees

should also be eligible for tax certificates for payments

from new licensees to facilitate relocation.

ii
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OCOM Corporation ("OCOM"), by its attorneys,

hereby submits these comments in response to the Notice

of Proposed. Rulemaking ("NPRM") issued by the Federal

Communications Commission ("Commission") in the above-

captioned proceeding. 1

Introduction

QCOM, a provider of private-line telecommunica

tions services, is presently licensed to operate over 140

common cartier microwave stations primarily in the state

of Ohio.

Redev
the U
Docke
( reI.

Approximately two-thirds of these stations

10 ment of S ectrum to Encoura e Innovation in
e of New Telecommunications Technolo les, ET

No. 92-9, Notice of Proposed Rule Making
Feb. 7, 1992).



operate on frequencies in the 2 GHz range that the Com-

mission pr~poses to reallocate. Other licensees in this

band are telephone companies; cellular telephone and

paging services providers; public gas, electric and water

utilities; and railroads and other transportation compa-

nies.

¢COM strongly supports the goal of making spec-

trum avail~ble for the use of emerging technologies.

Indeed, OC¢M may eventually apply for these licenses.

Nonetheles$, the Commission should not seek to achieve

what are only potential benefits of the proposed technol

ogies at the high cost of serious degradation of current

essential $ervices. This is particularly true where such

this actiom would be taken without fully considering all

of the alt¢rnatives. These alternatives currently in

clude allo¢ating new technologies on a shared basis with

existing licensees in the 2 GHz band or allocating new

technologi¢s to other frequencies such as those above 3

GHz or thO$e currently reserved for, but underutilized

by, the go~ernment. The public interest would not be

served by ~rbitrarily uprooting established, reliable

communications services in favor of undefined and untried

technologi,s when other alternatives exist that could

equally ac¢ommodate the Commission's spectrum needs.

2



~s demonstrated below, OCOM submits that the

NPRM does ~ot accurately reflect the real-life complica

tions for ~xisting microwave licensees that would be

associated IWith the Commission's proposals. If, however,
i

the commis~ion ultimately deems it necessary to reallo-

cate the e1isting microwave spectrum, it should establish
!

rules and 8rocedures to protect the interests of existing
I

licensees ~nd the integrity of the services they provide.

I. The Pr osed 2 GHz Band Reallocation Would Disru t
and De rade the Qualit and Rellablllt of OCOM's
SerVIces.

Tlhe Commission has proposed to require that

current users of the 2 GHz Band move their operations to

higher frequencies. Specifically, the Commission pro

poses to en~ourage licensees with paths of less than 10

miles to mo~e their operations to frequencies of 10 GHz

and higher,! thereby enabling licensees with longer paths

to move theli r operat ions to the 4 GHz or 6 GHz bands.

OCOM's expe~ience demonstrates, however, that microwave
I

service canl be severely hampered by service outages asso-

ciated withl rain attenuation at frequencies above 8 GHz,

even over d~stances of less than 10 miles. Because the

majority of. OCOM's microwave paths at the 2 GHz range are

less than 10 miles in length, this frequency change would

have a sign~ficant adverse impact on the quality and

3



I
reliabilitr of service OCOM can provide to the public.

Further, e~en relocating its longer paths to 4 GHz or 6
,

GHz would present costly complications.

A. Incumbent Users of the 2 GHz Band to the
Fre uenc Bands WIll Result In RaIn At-

es and Other Problems.

]OCOM operates some paths at 10 GHz and above,

primarily Ibecause of congestion at the preferable 2 GHz
I

band in sdme areas. Based on this experience, OCOM has

documenteq the problems of operating microwave stations
i

at higher!frequencies.

!For example, in order to reduce rain attenua

tion probiems -- otherwise known as "rain fade" -- at
I

higher fr1quencies, OCOM recently had to incur costs of

approximately $3 million to upgrade its microwave network
!

connectin? customer points in the cities of Columbus,

Dayton an~ Cincinnati. In this instance, one 7.75 mile

(12.5 km>1 11 GHz 2 08-3 (high capacity) radio link had

been expe~iencing rain fade during the Spring and Summer

months fO~ two years, resulting in multiple circuit out

ages. Fr~qUency interference problems precluded use of

more reli~ble 4 GHz and 6 GHz radios along this path.

Thus, it ~as necessary to engineer five new radio paths
I

4



operating with 6 GHz radios to replace the one path oper

ating at 1 GHZ.2

Similarly, In the Cleveland area, a 3.72 mile

(6 km) pa h engineered to operate in the 18 GHz band has

experienc d thunder storm-induced outages ranging from 3

to 5 minu es in length. Such rain fade is common at

higher fr quencies, and it is particularly troublesome

for certa n paths carrying critical traffic loads. 3

I In addition to rain fade problems at frequen

cies abovf 8 GHz, frequency coordination in the 4 GHz and
I

6 GHz s is time-consuming, costly and difficult to

due to extensive interference problems. These

are already very crowded and would not likely

be able t support the extensive spectrum demands that

2 Freq encies in the 10 GHz and 11 GHz bands have
simi ar rain attenuation characteristics, as do
freq encies in the 18 GHz and 23 GHz bands.

3 The
nies
GHz
cies
phon
them
repe
tran
ties
tion
vate
ties

ommission has recognized that telephone compa
provide services to remote areas using the 2
and, cellular companies rely on these frequen
to interconnect cell sites with mobile tele-
switching offices, and paging companies use

to connect paging stations with control and
ter stations. In addition, utilities and
portation companies utilize 2 GHz band facili
for vital safety and reliability communica-
• NPRM at ~ 15. OCOM currently provides pri
line services for some of these types of enti-
such as paging and cellular carriers.

5



would ari e if 2 GHz microwave licensees were forced to

emigrate here, let alone forced to design their future

microwave needs using these bands. 4 Moreover, use of

narrowban systems (such as those now licensed on 2 GHz)

on 4 GHz nd 6 GHz frequencies would constitute an inef-

ficient u e of the spectrum because these bands are de-

signed fo wideband operations. 5 Interweaving narrowband

channels Onto this spectrum would severely decrease over-

all spect urn efficiency.6

Finally, the fact that the 4 GHz and 6 GHz

bands are already shared with satellite earth station

licensees also complicates the frequency coordination

4

5

6

This
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prlv
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coordination would be further exacerbated if
ornmission opens these cornmon carrier bands to
te users as proposed by the Utilities Telecom
ations Council. See Amendment of Parts 2, 21
4 of the Commission's Rules to Accommodate
te MIcrowave S sterns In the 1.71-1.85 GHz Band
n Bands Above 3 GHz, RM-7981, PetItIon for Rule
9 fIled Mar. 31, 1992); Public Notice Mimeo
2934 (May 1, 1992).

PRM specifically states that the "technical
and coordination procedures currently applica

o each of the higher frequency bands •.. will
" NPRM at '1 20.

xample, 6 GHz operations utilize 30 MHz wide
els, which is almost 10 times the bandwidth
ntly used for operations in 2 GHz. For this
n, 6 GHz microwave operations usually entail
high capacity transmitters.
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process. For instance, if relocation were required, many

cellular nd paging carriers would seek to relocate their

operations to 4 GHz or 6 GHz. The location of

these car iers' microwave stations are dictated signifi-

cantly by the design of their cellular or paging systems,

which in urn are based upon radio propagation and fre-

quency re use characteristics. Since most cellular sites

are locat d in metropolitan areas where the most utilized

4 GHz and 6 GHz frequencies are encountered, it would be

extremely difficult to coordinate successfully reallocat-

ed microw ve operations in these bands. This can leave

such carroers, or companies such as OCOM that provide

private lOne transmission services to such carriers,

without y adequate substitute for their existing 2 GHz

operation 7 Even if frequencies are located, the ne-

cessity t resolve some of the more complicated satellite

ion coordination problems can add thousands of

dollars t the cost of coordination.

B. Cannot Full Alleviate These Prob-

costly and time-consuming reengineering

cannot co pletely alleviate the outages associated with

7 As d scussed below, alternative transmission means
such as fiber will not always be efficient or via
ble. See infra pp. 11-14.
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rain fade at frequencies above 8 GHz. Since rain fade is

affected y path length, a carrier can attempt to mini-

induced outages by shortening the distances

between c stations. Even when such

precautio s are taken, however, outages will occur during

heavy thu when intense thundercells and rain

rates exc rom/hr. intercept the microwave path.

These out ges generally last from one to 15 minutes;

their dur tion varies in direct correlation to the size

and speed of the thundercells, rainfall rate, and the

direction in which the thundercell crosses the path line.

Further, as illustrated above, in order to

shorten t e distance between two points of communica

tions, ex ensive intermediate microwave repeater stations

must be b ilt. Not only is this costly, but there is no

guarantee that appropriate sites for construction are

available in all locations. For instance, property must

be availa Ie at a reasonable price; favorable zoning must

be obtain ble; tower heights must be reasonable and cost

effective, frequencies (existing and growth) must be

available, system reliability must be acceptable; and

equipment must be available to meet the customers' re

quirement and frequency availability limitations. In

short, a ypical system implementation schedule for one

8



microwave station can vary from three to SlX months or

longer wi h costs in the range of $200,000-$500,000.

Thus, external and technical factors other than

cost playa vital role in the feasibility of reengineer-

ing facil ties to minimize rain attenuation problems and

to maximi e operational efficiency at frequencies above 8

GHz. The e factors will not only complicate any initial

relocatio from 2 GHz, but they will hamper future net

h for carriers such as OCOM and thereby dimin-

ish the r nge and quality of services available to OCOM's

customers

C. lternative Transmission Means Generall Are Not
ultable Substltutes.

The NPRM also suggests that incumbent 2 GHz

licensees could use alternative transmission technol-

may be possible in some cases, general-

technologies. NPRM at n.17. While

ely fiber optics, if their spectrum is reallo-

cated to

ly they a e not feasible replacements for microwave sta

tions, pa ticularly for smaller companies such as OCOM.

First, fiber can be easily damaged or cut any-

the transmission path and may necessitate thewhere alo

added cos s of obtaining rights of way, easements, and

pole spac rights, among other property rights, at vari

ous point along the transmission path. On the other

9



hand, mlC owave station facilities are much eaSler to

secure an maintain since the communications traverse by

air the d stance over which fiber would have to be laid.

For the s me reason, damage to a microwave path is sig

nificantlt easier to identify and repair than damage to

fiber. If short, switching to fiber would reduce the

reliability of OCOM's services. a

i

ISecond, fiber is significantly more expensive

than micr~wave. For this reason, microwave facilities

are more ~uitable than fiber in low-density, rural areas.
!

Fiber ofttn does not exist in such areas because it is

not econotical to use such expensive facilities in low

usage, lOr-density areas. 9 In addition, because a long

lead time! is necessary to construct a fiber network,

fiber is ~ot conducive to rapid system modifications
I

8 Othe
does
capa
as f

enclosed transmission methods, such as cable,
not afford sufficient or efficient digital
ity and has the same property right limitations
ber.

9 In r ral areas, fiber optics can cost as much as
$50, 00 per mile, according to OCOM's investiga
tion. Moreover, if fiber were substituted for
exis ing microwave paths, path lengths may need to
be e tended because of terrain or other reasons
requ ring the fiber to travel circuitous routes
betw en two points, rather than "line of site" as
with microwave paths. This would further increase
the ost of using fiber.

10



necessary to meet customer demand for new site-to-site

transmissions. Thus, even if new licensees were to pay

the costs for microwave users initial relocation to fi-

ber, the isplaced carriers would lack the flexibility,

21 licensees are typically for

10 In short, because of the expense associat-

reliabili y and maintenance benefits microwave offers

ed with t e use of fiber, fiber is cost effective only

for long- aul applications, whereas microwave links used

by OCOM

shorter distances.

Similarly, in metropolitan areas, fiber is

generally not cost-effective unless rights-of-way are

available at reasonable rates. 11 Even railroads and

utilities may have trouble obtaining rights-of-way for

communica ions facilities because the rights-of-way they

1 0 It i
prop
the
ties
unde
subs
cate
for
ing

Id often are only for limited purposes (i.e.,

not clear from the NPRM that the Commission is
sing subsidizing all the costs associated with
elocation of incumbent licensees' 2 GHz facili

Moreover, new 2 GHz licenses would not --
the Commission's proposal -- be obligated to

dize the costs for microwave licensees to relo
from new (i.e., secondary status) facilities or
dded maintenance costs associated with operat
t higher frequencies or with fiber optics.

11 In u ban areas, fiber optic implementation can cost
as m ch as $1 million per mile.
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only for heir railroad, gas, electric or water utility

purposes, and not for communications). Thus, additional

costs wou d be incurred for negotiating rights-of-way.

therefore, is more appropriate for a market

place wit relative small capacity and short-haul commu

as evidenced by the historical prolifer-

ation of licenses obtained for such purposes.

Commission has recognized that "private and

common ca rier fixed microwave services operating in [the

2 GHz ban provide important and essential services."12

It would e arbitrary and capricious to take necessary

and efficiently used spectrum away from the providers of

these "essential services" -- leaving them with few via

ble alternatives to maintain the integrity and reliabil

ity of their communications networks -- in order to allo

cate spectrum to unproven, developing technologies.

Rather, the Commission should seek alternative solutions

to the emer9ing technologies spectrum problem without

unnecessarily disturbing the well-settled microwave fre

quency all cations.

12 NPRM t' 19.
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Finally, the Commission's proposal also con

tains a s"gnificant paradox. One of the heralded fea

tures of orne of these "emerging technologies," such as

personal ommunications systems ("PCS"), are their low

costs. where, however, has the Commission sought to

determine how these expected low costs would be affected

if PCS Ii ensees had to spend millions of dollars to pay

for curre t 2 GHz licensees to relocate from their cur

rent freq encies. It is logical to expect that, notwith

standing heir position today, some PCS licensees may

claim "ha dship" when the time comes to "ante up" to

microwave licensees for relocating. If so, such entities

would the likely seek significant reductions from rea

sonable s bsidy levels. The microwave licensees would

then have to pass the relocation expenses to the users of

these ess ntial services. One way or another, consumers

of servic s the Commission deems essential -- either PCS

users or urrent mobile service users, for instance -

would hav to pay higher costs to obtain their services.

13



II. The (onunission Should Study the Availability of
Unde utIlized Government Spectrum and FrequencIes
AboVE 3 GHz Before Reallocating Heavily Used Commer
cial Spectrum.

The Commission concedes in the NPRM that it

failed to determine the availability of government spec-

trum for Emerging technologies because such spectrum is

not under its jurisdiction. 13 Given the attention being

given in (ongress and the Bush Administration to the

reallocat on of underutilized government spectrum for

commercia use, the Commission should not so cavalierly

dismiss tIe potential to use such spectrum for new tech-

nologies. Even if such available frequencies are insuf-

ficient tc immediately solve the spectrum scarcity prob-

lem, they can at least substantially limit the amount of

2 GHz frecuencies the Commission would have to reallo-

cate. Inceed, as Congress has proposed, there is under-

utilized ~pectrum suitable for the development of emerg-

ing technclogies currently allocated to government use

which cou d be reallocated. 14 It would be arbitrary and

capriciou~ for the Commission simply to reallocate all of

the 2 GHz commercial microwave frequencies without inves-

13 NPRM at n.ll.

14 S.218, H.R.531, l02d Cong., 1st Sess. (1991).

14



I

tigating the likelihood of obtaining some of this spec-

trum for reallocation.ls

I Indeed, efficient spectrum management requires

that the fommission consider "the big picture." Byarti

ficially xempting some frequencies, certain bands will

be underu ed, others will be over-crowded, and the most

suitable pectrum may not be allocated to each serVIce.

the

for

1 5

Similarly, the Commission should also examine

sUita~ility of higher frequencies (i.e., above 3 GHz)

new t~chnOlOgies. The NPRM recognizes that experi-
I

See of Brookin s Munici al Tele hone Co. v.
F.C. 822 F.2d 1153, 1169 D.C. Clr. 1987 It is
well settled that an agency has "a duty to consider
resp nsible alternatives to its chosen policy and to
give a reasoned explanation for its rejection of
such alternatives") quoting, Farmers Union Central
Exch n e, Inc. v. FERC, 734 F.2d 1486, 1511 (D.C.
Clr. , cert. denied, 469 U.S. 1034 (1984) (agency
acte arbitrarily and capriciously by failing to
cons'der proposed alternatives to the policy ulti
mate y chosen and to provide a reasoned explanation
for ejecting such alternatives). See also Interna
tion 1 Ladies Garment Workers' Union-v.-o0novan, 722
F.2d ,7 5, 817 D.C. Clr. 1983 agency acted arbi
trar'ly and capriciously where it decided to rescind
a po icy and failed to consider less far-reaching
alte natives). This is particularly true given the
pres reports indicating a possible Congressional
comp omise over the bills pending in Congress that
prop se this reallocation. "Dingell Opens Door to
Spec rum Use Compromise," Comm. Daily Vol. 12, No.1
at 1 (April 24, 1992); "Congress Weighs in on PCS
Spec rum," Telephony Vol. 222, No. 16 at 16 (April
20, 1992).
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I

mental mo~ile use is currently taking place at these

frequenci~S, but contends that the equipment for PCS-type

services ~hat are "expected to be" used will be designed

for frequ~ncies below 1 GHz. 1 6 The Commission, however,

has unque~tionably put the PCS cart before the horse.

Absent anr prior demonstration of technical or cost limi-
i

tations a~ higher frequencies, the Commission should
,

allocate the most efficient spectrum and let equipment

manufacturers design facilities accordingly. In any

event, be~ore the PCS testing is complete or at least

further a~ong, the Commission should not box new technol

ogy licen~ees into a corner of the spectrum that may not

be the mo~t viable or efficient corner.

In short, it would be much more effective to

allocate higher, underutilized frequencies to new tech

nologies,!which can be developed specifically to account

for the cparacteristics of such frequencies, than to move

existing technologies to the higher frequencies where

they may ~ever be quite as reliable or efficient.
i

jFinally, it is no longer clear that either

emerging ~eChn010gieS or commercial microwave users will

have to gtve up entirely on the 2 GHz band. At least

16 NPRM at 1 12 (emphasis added).
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three entities recently completed tests or studies con

firming t~at incumbent 2 GHz microwave licensees and

future ern¢rging technologies licensees could share at

least a s*bstantial portion of the frequency band, re-

suIting i~ long-term peaceful coexistence. The Commis

sion shoutd further study the possibility of such shared

use, or "¢o-habitation," prior to relocating current

microwave users forcibly and unnecessarily. 17

III. If he Commission Determines that Reallocation of
the 2 GHz Microwave Band is Appropriate, It Should
TakE Steps to Ensure the Inteqrity of the SerVices
Pro\ ided by Existing Spectrum Users.

If the Commission determines that present li

censees in the 2 GHz band must be relocated, it should

ensure th~t the respective replacement licensees compen

sate pres~nt users for the costs of relocation, including

necessary!equipment purchases and modifications and other

related CGsts. The Commission must also ensure that the

new frequ~ncies for relocated microwave users, and the

17 See elecommunications Re arts Wireless News, "Pa
cifi roposes Integrated Narrowband PCS System to
Shar 1850-1990 MHz Band," at 10-11 (May 21, 1992);
PCS ews, "APC Completes Field Tests, Finds Frequen
cy S aring Feasible," at 1-2 (May 14, 1992); "Spec
tral Zone Coordination: Fast Track to PCN -- Solu
tion~ to Sharing 1850-1990 MHZ," Impulse Telecom
muniqations Corp. Strategic Insight Report (May
1992).

17



licensing rules governing operations on those frequen-

cies, do hot to reduce the quality of service currently

provided. (As discussed above, other spectrum that is

comparable to the 2 GHz band in terms of reliability may

not be available regardless of any new equipment, reengi

neering, and network changes.) The Commission should

also act as a forum to resolve disputes between current

and new users to ensure that relocation costs are proper-

ly paid b¥ new users.

In particular, if relocation is to occur, OCOM

supports the proposal to compensate existing 2 GHz users

for the costs of relocation through negotiated arrange-

ments with the new licensee during a IS-year transition

period. 18 The Commission should adopt rules requiring

new 2 GHz licensees and incumbent licensees to negotiate

in good faith to determine reasonable relocation costs.

These costs should include the expenses associated with

replacing 2 GHz microwave equipment with alternative

transmission means, such as purchasing fiber, if neces-

sary, adding additional repeater paths to shorten path

18 OCOM has found that its 2 GHz microwave radios have
a useful life of well beyond seven years. Accord
ingly, any transition period for existing users to
convert to new frequencies should be IS years, rath
er than 10 years. See NPRM at " 24.

18



distances for higher frequency operations, and expenses

for the prrofessional services necessary to reengineer the

network and obtain rights of way, zoning authority and

other rights and authorizations necessary for

relocation. 19 Such rules are necessary or new licensees

could forCe existing licensees to relocate or suffer

interference when their licenses take on secondary status

at the end of the transition period, particularly since

parties displacing OCOM or other incumbent 2 GHz band

licensees could be competitors of the incumbents and

therefore have a disincentive to negotiate with them in

good faith.

In addition, OCOM supports the proposal that

current 2 GHz licensees be eligible for tax certificates

for payments from new licensees to facilitate their relo

cation to higher frequencies (or other transmission me

dia) since such payments would be in furtherance of a

clear change in Commission policy.20 It would be grossly

unfair to force such licensees to relocate to new fre-

quencies (or new transmission methods) and also to force

19 OCOMwould concur that, prior to converting to fi
ber, other less expensive means should be examined.

20 NPRM at n.17.
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them to realize a taxable gain on a "sale" that simply

enables them to relocate their operations as required.

Alternatively, the new licensees would have to pay a

premium over and above the 2 GHz licensees' cost of relo-

cation so that the latter's tax liability -- a cost of

relocation -- is covered.

The Commission has previously recognized that

tax certificates may appropriately be awarded to common

carrier radio licensees. See Telocator Network of Ameri-

ca, 58 R.R.2d 1443 (1985). There, the Commission stated:

Our consideration of the legislative history
and intent of Section 1071 [of the Internal
Revenue Code] and existing Commission prece
dent, together with both the radical transfor
mation of the telecommunications marketplace
since the original adoption of the statutory
language and the substantial policy consider
ations favoring the issuance of the certifi
cates, lead us to conclude that the statutory
phrase ["radio broadcasting] should be given an
expansive construction ....

Where the statutory language refers to "radio
broadcasting," radio broadcasting represented
the only context in which the Commission had
applied its pro-competitive policies at the
time of the section's enactment, and the sec
tion's legislative history is devoid of any
intent to unduly circumscribe the Commission's
authority to issue certificates in connection
with the extension of its pro-competitive poli
cies to other services.

For these same reasons, the Commission should

extend its tax certificated policy to 2 GHz microwave

20


